As one of the coastal ecosystem, coral reef ecosystem is a magnificent marine ecosystem, where their species richness and composition play an important role for the ability of coral reef ecosystem to respond to the fishing activity and other stressors, where fishing has impacted the fish community, target or non-target reef fish species. The dynamic of reef fish resources, especially the target species, become one of the aspects that must be considered in the management and utilization of the fisheries resources in the coral reef ecosystem and their surrounding area. The purpose of the study was to analyze the dynamics of the target fish in the coral reef fishing activity at the coastal area of Ternate Island, from the growth, mortality and exploitation ratio aspect. The research was conduct from April to August 2018 in the coastal area of Ternate Island. The data sampling was growth parameters data through length and weight measurement. Total sample measure along the research time was 6245 sample (consist of seven family and 11 species). The result shows that the target fish have asymptotic length (L∞) range from 263.16-483.16 mm, with growth coefficient (K) ranging from 0.61-0.92 per year. The theoretic age at length 0 (t0) ranges from minus 0. 0825-0.1669 year (equal to 30-61 day). The fishing mortality rate (F) is lower than the natural mortality rate (M), which resulting the exploitation rate (E) for the target fish mostly under 50%, which indicated that the utilization of the reef fishes in the coastal area of Ternate Island is still under-exploited.
Introduction
Ternate Island was the main island in Ternate City region, where surrounded by coral reefs ecosystem that spread from 1 m to 30 m depth. Ternate Island has an active volcano mountain located in the center of the island, the Gamalama mountain. The coral reef fisheries were done along the coral reef ecosystem by the island fisherman. The coral reef fisheries at the Ternate island commonly using hand line, traps and gill nets, with catches dominated by jackfish, fusiliers, snappers, emperor fish, parrot fish, surgeon fish, and sweetlips fish. There is some valuable gastropod and crustacean also becomes target species by the fisher. The catch for snapper and groupers in 2016 was 1.007 ton (DKP Kota Ternate, 2016) . Ahmad et al. (2013) reported that the structure level of reef fishes in the coral reef ecosystem at the coastal area of Ternate Island, was dominated by the carnivore fish, with 34 families of reef fishes (52.31%), while for the omnivore fishes are 20 families (30.77%), and herbivore fishes were 11 families (16.92%). The dominant species are from family Chaetodontidae and Lutjanidae (carnivore), Pomachentridae (omnivore), with Acanthuridae and Scaridae (herbivore).
As one of the ecosystems in marine environment, coral reef ecosystem is a magnificent marine ecosystem, where their species richness and composition play an important role for the ability of coral reef ecosystem to respond the pressure due to fishing activity and other disturbance, where fishing had an impact on the fish community, both targets and non-target species. Meanwhile, the abundance of the reef fishes also determinate RESEARCH ARTICLE DOI: 10.13170/depik.8.2.13358 Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan p-ISSN: 2089 -7790, e-ISSN: 2502 Volume 8, Number 2, Page 146-157, August 2019 Rumagia et al. (2019) by recruitment of fish larvae, the number of juvenile colonies and adult fishes, predation, and niche competition. In addition, recovery ability also very dependent on the balance in trophic competition and composition of the coral reef ecosystem (Varkey et al., 2012) .
The increasing of development and human activity at the coastal area of Ternate Island, have an impact on coral reef fisheries, which resulting pressure for coral reef fisheries, both on the fishes and their ecosystem (coral reef ecosystem). The needs on resources information and their change pattern due to the pressure on the coral reef fisheries resource in the coastal area of Ternate Island, become an important thing to be done. That information will promote to the management process for sustainable development, regarding the structure changing processes of coral reef fisheries, both stock structure and distribution pattern. The research aims to analyze the population dynamics of several target fish that commonly catch in the coral reef fisheries at the coastal area of Ternate Island, especially from the aspect of growth, mortality, and exploitation rate of the target fishes.
Materials and Methods
The study was conducted at the coastal area of Ternate Island, North Maluku Province that located between 127°17'0"-127°24'0" E and 0°45'0"-0°52'30" N ( Figure 1 ). The area taken in this study was approximately 143.5 km 2 which are the fishing ground for the coral reef fisheries activity. The data was collected from April to August 2018. The sample species are collected directly from the fisherman catches and from the catches that landed at the fishing port (PPI and PPN) at Ternate Island. Total sampled that have measured in this study was 6.245 fish, where is targeting in coral reef fisheries at Ternate Island. The length and weight measurement were done to each individual catche. The total length (Lt) was applied for the length measurement, and the weight was the wet weight of the total body of sampled fish.
Data Analysis
The length-weight relationship was analyzed using the equation (King, 2007) : W= where W is the weight (g), L is length (mm), a is intercept (interception of the length-weight curve with y-axis), and b is the predicted value of the length-weight coefficient.
The Ford-Walford method was deployed as the simple method to determine the growth parameters such as L∞ and K from von Bertalanffy equation, with mathematical equation adopted from Sparre and Venema (1998) and King (2007) :
where Lt is the length of the fish at age t (in times), L∞ is the maximum theoretical length (asymptotic length), and K is the growth coefficient.
The estimation of the growth coefficient value (K) and L∞ are obtained from the frequency distribution analysis using the FiSAT II-ELEFAN routine. The theoretical age of fish at zero length (t0), was analyse separately using Pauly empirical equation (Sparre and Venema, 1998) with equation:
The growth performance index (ø') was calculated using formulation from Pauly et al. (1998) in Araújo and Bundy (2011) :
The parameters of mortality rate included the rates of total mortality (Z), natural mortality (M), and fishing mortality (F). In this study, total mortality (Z) rate was estimated using the linearization of the catch curve based on length composition data (Sparre and Venema, 1998) . The natural mortality (M) rate was obtained by using Pauly empirical equation (Sparre and Venema, 1998; King, 2007) :
where T is the average annual temperature of waters (°C). Then from the estimation of Z and M values, it can be determined the fishing mortality (F) rate, which are F = Z -M, and the exploitation rate (E) was F/Z. According to Gulland (1971) in Pauly (1984) , the fishing mortality rate or optimum exploitation rate is 0.5 (Eopt. = 0.5).
Results

Length-weight relationship
The growth model is an important component in contemporary fisheries stock assessment. Mean length-at-age in combination with the length-weight relationship, maps the population dynamics, which is in numbers, to the catch, which is typically in weight. Another important aspect related to growth is in the prediction of the length-composition of catch, which is used when fitting the observed length composition to inform the estimates of model parameters (Maunder and Piner, 2015; Zhu et al., 2016) . The analysis result for the lengthweight relationship from the target's species that caught in the fishing activities at Ternate Island is known from the regression analysis result of each species, as presented in Table 1 . 
Estimation of growth and age parameters
The estimation results of growth parameters (L∞ and K) using the FISAT II-ELEFAN routine and ages (t0) using Pauly empirical equation show that the L∞ value is range between 263.16 to 483.16 mm, with growth coefficient (K) ranging from 0.61 to 0.92 per year. The t0 value was between minus 0.0825-0.1669 years (equal to 30 -61 days). The target fish with higher L∞ was from the family of Carangidae (Caranx melampygus, L∞ = 483.16 mm), while the lower value is from the family of Acanthuridae (Acanthurus nigricans, L∞ = 263.16 mm). For the K value, both high and low value was founded in the family of Lutjanidae for species of Lutjanus fulvus and Macolor niger (K = 0.93 and 0.56, respectively). The growth performance index (ø') based on the fish length, show that all the fishes have almost the same value, which ranges from 4.626 to 5.332. The higher performance was found in the family of Carangidae, and the lower performance was from the family of Acanthuridae. The analysis result was present in Table 2 and Table 3 . -ISSN: 2089 -7790, e-ISSN: 2502 Volume 8, Number 2, Page 146-157, August 2019 Rumagia et al. (2019) The result of the relationship between Lt and Wt is shown in Figure 2 Table 4 and Figure 4 . 
Mortality and exploitation rate
The estimation of the mortality using length parameters, resulting that the higher value of total mortality (Z ± SD) were found in the family of Scaridae on Chlorurus sordidus species with value of 1.16 ± 0.246 per year, while the lower value obtained by family of Lutjanidae on Macolor niger species with value of 0.60 ± 0.019 per year ( Table 5 ). The higher and lowest value in natural mortality (M) at 28 °C of the average annual sea surface temperature was founded in the family of Lutjanidae for the species of Lutjanus fulvus and Macolor niger, within the value of 0.84 and 0.57 per year, respectively. For the fishing mortality (F), the higher value was found from the family of Scaridae within species of Chlorurus sordidus with the value of 0.38 per year, and the lowest value was obtained by the family of Lutjanidae for the Macolor niger species with the value of 0.05 per year, this resulting the exploitation rate (E) for those two species was 0.32 and 0.05 per year, respectively ( Table 5 ).
The value of natural mortality ratio to growth coefficient (M/K) which is obtained from the analysis, show that the highest ratio of M/K was obtained by the family of Acanthuridae (Acanthurus nigricans) with M/K = 1.15, while the lowest value was in the family of Carangidae (Caranx melampygus) with M/K = 0.85 ( Table 5 ). The estimation result for the fishing mortality based on the length size was presented in Figure 5 .
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Discussion
Length-weight relationship
The t-test with a confidence level of 95% show that almost all the target fishes have a negative allometric growth (b < 3), which mean that the growth of length is faster than the weight, except for one species from family Lutjanidae, Macolor niger that have a positive allometric growth (b > 3). The results shows similiarty with the previous research from Ahmad (2009) that also found the growth pattern of grouper (Epinephelus fuscoguttatus) from the family of Serranidae in Sulamadaha coast at Ternate Island, have negative allometric growth (b = 2.123), on the contrary, the results from this research have differ with the research from Sutrisna (2011) in Panggang Island Kepulauan Seribu District which found that the grouper fishes (Epinephelus fuscoguttatus) have an positive allometric growth (b = 3.14). Iqbal et al. (2018) have found a positive allometric growth for family of Siganidae (b = 3.02) and negative allometric growth the family of Lethrinidae (b = 2.89) in their research for Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan p-ISSN: 2089 -7790, e-ISSN: 2502 Volume 8, Number 2, Page 146-157, August 2019 Rumagia et al. (2019) several coral reef fishes at the waters of Kei Island South-east Maluku. The same results with this research, also founded in the study form Rojo-Vázquez et al. (2009) that have studied several reef fishes in Mexico, and have growth value for family Carangidae and Lutjanidae had a negative allometric growth (average value of b is 2.814 and 2.893, respectively), and the study from Gonzales et al. (2000) at Palawan island in Philippine for several reef fishes also found a negative allometric growth for species Cephalophilis miniata (b = 2.99) and Siganus canaliculatus (b = 2.93).
The different of the b value can be influenced by several environmental factors such as pH, temperature, salinity, geographic location, and physiological conditions (Sangun et al., 2007; Torres et al., 2012; Galindo-Cortes et al., 2015) , maturity stage (Rosli and Isa, 2012) , food availability, quality and ammount of food, and breeding periods (Özaydın et al., 2007; Torres et al., 2012; Lteif et al., 2016) . The body size is the principle factor that structuring biomass, numerical abundances, trophic levels, and predator-prey interactions in marine ecosystems (Trebilco et al., 2013; Reum et al., 2018) . The length-weight relationship commonly modeled using the simple linear regression by applying the logarithmic equation of predicted variables. This information is very important to assess some aspects, such as the weight of fish population, age structure composition, growth rate, condition factor, and furthermore to modeling the food webs or fish population dynamics (Beeg, 2005; Jellyman et al., 2013) .
Estimation of growth and age parameters
The growth coefficient (K) results from this study almost the same with the study from Ruttenberg et al. (2011) at the Palmyra Atoll and Kiritimati Attol in the central Pacific, where they founded that the reef fishes from the species of Acanthurus nigricans have the value of K range from 0.5 to 0.7 (the K value for Acanthurus nigricans in this study was 0.61). This results were different with the study from Sriati (2012) at the Semak Daun Island Kepulauan Seribu District, where she found that the coral reef fishes in this island have a lower growth coefficient (0.08 -0.64), also within their asymptotic length. The research also shows that most of the carnivore fishes have bigger asymptotic length (L∞) than the herbivore fishes. Nash and Graham (2016) sated that fishing may be strongly sized selective, with fishers preferentially targeting larger fish, and greater vulnerability of large individuals to a given fishing pressure due to low rates of population increase.
The analysis result using the equation and von Bertalanffy growth function (VBGF) ( Table 3 and Figure 2) showing that the maximum age (tmax) of target fishes are range from 3.14 to 5.20 year (~37.66 to ~62.38 months). Growth modeling is generally considered to be the most certain biological process in integrated stock assessment models (Maunder and Piner, 2015; Zhu et al., 2016; Maunder et al., 2018) . Individual growth is a fundamental process used in describing the dynamics of populations, and is important in the development of management advice for population management (Francis, 2016; Maunder et al., 2016; Maunder et al., 2018) . The VBGF analysis result shows that the target's species with the higher W∞ is the Macolor niger species (family Lutjanidae), due to their highest weight growth (b = 3.1084) compare with other species. Pauly (1984) stated that growth may be defined as the change over time of the body mass ( body weight) of a fish, being the result of two processes with opposite tendencies, one building-up body substances (anabolism) and the other breaking these substances down (catabolism).
Size at first capture
Based on the result of the analysis, it is known that the target fish that been caught in the coral reef fisheries at the coastal area of Ternate Island is relatively small size fish ( Figure  4 ). This indicated that the capturer fishes were relatively a younger fish. If this condition continues to occur, it will affect and decline the biomass of the target fish. Hoggarth et al. (2006) explain that the fishing activities will be affected on fish stock, where fishing will Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan p-ISSN: 2089 -7790, e-ISSN: 2502 -6194 http://jurnal.unsyiah.ac.id/depik Volume 8, Number 2, Page 146-157, August 2019 reduce the stock abundance, and can change the stock composition. Due to the highest ratio of fishing mortality, the older fish will become less in the stock. The age structure will be dominated by the younger fishes, and the structure of length composition will be dominated by small size fishes. Therefore, the catch composition data is needed to estimate the relative abundance of a different cohort. Base on this descriptions, the species target displacement can be used as indicator for the fishing pressure to the main species with high economical value.
Mortality and exploitation rate
The results shows that the natural mortality rate (M) is bigger than the fishing mortality rate (F), due to the unvaried of the fishing gears that been used in the coral reef fisheries at Ternate Island. The difference value of fishing mortality among species may cause by the difference size of the jigs that been used by the fisherman, and the different fishing area among the fishers. The results also shows that the fishes with high growth coefficient tend to have high mortality rates, which indicated that the high predations was occur in the food webs on coral reefs ecosystem at Ternate Island. The exploitation rate (E) results also shows the same condition, where the fish with high K value, tend to have high mortality rates. According to Zhang and Megrey (2010) , the dynamics of a fish population are determined by a balance between (1) increases due to growth and recruitment and (2) losses due to fishing mortality (F) and natural mortality (M).
Conclusion
The dynamic of target fish resources in coral reef fisheries at the coastal area of Ternate Island based on the growth parameters indicated that the growth pattern of the target fish generally negative allometric within asymptotic length (L∞) range from 263.16 to 483.16 mm, where growth coefficient (K) range between 0.61 to 0.92 per year. The theoretical age at zero length (t0) revolves between minus 0.0825 to 0.1669 year (equal to 30 -60 day). The fishing mortality (F) of the target fish is lower than then the natural mortality (M), resulting in the exploitation rate (E) for the target fishes mostly under 50%, which indicated that the resource exploitation of the reef fishes at the coastal area of Ternate Island is under-exploited. However, there are several things to be considered in the fishing activity, due to the caught of the small size fishes. If it was continuous, it will affect the recruitment pattern in the population, and lead to disturbing the abundance and the structure of the fish population.
